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(54) yCTHOWCTBO JUIfl PEMOHTA OBCAAHMX KOJIOHH 



M306pCTOfHe OTHOCHTCH K ycrpOHCTBaM, npH- 

MCHHCMNM npH ycraHOBKC npoflontHO-rcHfrpHpo- 
BSKHBix nmcntpeu lo McranjiinccKHx Tpy6 
B o6caAHuxj.KonoHHax Ht^xmbix^ rzioBUX m 
BowaoAx cx^^ UCJIMO BoccraHoancHwi 
repMeTHWocni' CTCHOK koaokh. 

HiBccnio ycrpoMCTBO ami ycranoBKH Meran- 
nmccKHX luacTupcii, (»r^p3icamc« miiojihchhwh 
xMOKOCTbio .'anacTiriHbiii cocyfl, cnycKacMwii 
K MCCiy nOBpCXncHHli KOAOHHbl HI Tpoct. Ha 

DOBtpxHocTH 6anjioKa cneitHanuiUMM 3axMMa- 
M Kpeimrai MciajuiinccKHH ro<J>pHpoBaHHNfi 
nnacTupfc. BnyrpH ■ anacnwHoro cocyoa xha- 
KOCih'noMcmeH BspuenoH sapwi c 3ncKTpo- 
AeTcmaropOMl P^auHpcHKC luiacTupfl b kojiom- 
Hc ocymccrinJiCTCJi; npM B3pbiB€ 3ap«»nil^^>i5«5;; 

OcHOBiojM HcnociarKOM 3toro ycrpoiicTBa » 
iMcica ^ipymoah ;xo<T>«ccHKfl paBHOMCjmoro 
pacantpeHHii -ruiacTupff no bcch nmme. 

HaM6oJicCi6moicKM no tcxhkvckoS qrnowc-. j. 
TH H flocTKracMOMy pciynfcTafy k npcflinracMO-*'' 
My HBnJicTCH ycrpoHCTBo mw pcMOMxa o6caa« 
ftbix- KonoiiH, coflcp^aiucc nojiyio unaHry c 
ynopoM. <J)opMHpyioiuyio ynpyryio roJiOBicy, 



^iceaKHH KOHyc-ayaHCOH u yaaHoancHHwii Ha^v:/ 
umHre tAOKpy 'ynopOM « KOHYCOM-ipraHCOMbM^;^ : 
npopfxsuMO , roiJtpupOBaHRufi ..imacn>!pbp^t2l. . 

HenocraTKOM 'lOBCcTHoro yapoficTBa , aanJi-^ ^ 
cTCii TO, ^iTo xecncKH KOHyc-nyaHcoH *npcflBa;|>;e^^^^ 
5 pKTcnMioro paauKpoHW npoflonMio-ro<J)pHpoBaH-^'/^ 
Horo luiacTupii BunanncH c riiaiiKofi 6oKOBoflJ^^^^ ' ' 
no8epxHOcn». TaKoii KOHyc npH pacuiHpcHim ' 
.BnaAMH iuiacTwp« cosnaer o6paTMWM nepcnie 
Mciamia. B pcoyjiwaic K^ytcazn kj snajiKH o6- 
paoycT ABOHHW^ MeaopKMMM ruiacTMpa k kojkjh- . 
Hc ApyniM HCfloaaiKOM ycipoMCTBa "fff^J^l^i 
BoaMowocri^MianowB^ 
B o6<aOTofi - Kono^ HC3HawreriMiofl|pp^^ 

HHUU MC«y^llXjAI«MCTpaMH. i^^^^^^^ 

KaiecTBa ' pcMOfS^ . 
cro nyrcM hciodo9chiui aaxnMHHBajiKH b p^^ 
MOKTHpycMoii KOJiOHHC KOHyca-nymooHa^^^ 
Uejik aocmncTOiittM^^Hto Bfycn»MciBc| 
fljw pcMomafoeSwiiMX^k^^^ 
nonyw unaHoTc'yinbpoM, <j)opMHpyiomy» yn-. 
pyryw nwiOBicy, xcctkmm KOHyc-nyaHcOH m :^ 
ycraHOBJiCHHMH Ha imaMrc MC»cny y"°P^**,,^^^^; 
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KOHycoM-oyaHCOHOM „polnu.a.ro4.pHpoB3m,MH b "i^-'-^J'^^-^^^ ^ . 

nn^CTup.. KOHyc-nyaHco.. BunonHcH c npoao..- yMacioK KOHy« " J^^Ho' Sna^M mac- 

.HMMH.KaHaBKaMH. HMeiOMHMH nepeMCHHWH pa- V^CTKO^ 

i-nyaHcoHOM -^21 (4>«r.^6) .^j^ 
. KOHVca-nyaHCOHal^Ogi^^,. 

■: npMBOflKT;.K^ B03RHKH0BeilHro : BHCKOHTaKTHOrO V 

^ paciuHpeHHfl; Bnaxuw njiacTMpflj5>ia;CTeTy yrna > rr;^ 



:"?""C^iiaCTM-ycTpo8crBO B COTaawmy^KlMeciy - - ::-peHMH-iinacTMpa-M oceaoe ycwiMe npoxo)icnc-V;~.-; 

MaDVUicHHH Konoimw na Hacowo-KOMnpeccop- ■ „„„ KOHyca-nyaHcona. Vron noawMa o6pa3yio-;, ;-. 
: ; uuTi^m 6ypHi,M.M» tpy6ax 4 bmcctc c MCia.- ^ „eHec 35" He naer «nM 'l^^^^"^*^ 



Hoe yB«iH«HHe npoxooHoro oHaMeipa , nnacrw- 
pn a yron nonieMa o6pa3yiowcM Bonee . 40 , . 
BeneT K 3Ma<mTeii6HOMy yBCJiOTCHHio Heo6xonM- 
Mbix OMBMX yciuiHii WH npoxo^jenHH KOMyca- 
25 nyaHcoHa h yxyfluieHMW KaMecraa pacumpeHiw. 



fitwccKHM nnacTwpcM 5, Koiopwfi .oohhm, koh- 
mM onHpaercji m KOHyc-nyancoH 2, a ot occ 
Boro ncpcMCUjciiHH BPcpx ynep)KKBacTCH yno- 

pOM 6, . . .'■ 
.<v )KccTKHH Koiiyc-HyaHCOH 2 npcncraaJiflCT co- 

;6oM ycct|CHiiMif KOHyc.(*Mr. 6). Ha,6oKOBO^ ••■^^^-.noM.BcniWHHC -yrjia noubCMa oGpaiyiomcH. Ka; - 
paoHycHUc KanaBKH "o HHcny, BnaK«H^nnac^^ 

40- y eon^mero ocHosaHW. Konyca. Paaxyc Merpy KOHyca Ha 6-7 mm f 146 

rA«r 1^ KOHAHrvoamiH Koioporo noBiopHci . . ho ,y^^^ ycipoHas ana . paou 



HanpHMcpV AHH .KOHyca-nyaHcoHa, npHMCHKCMO- 
ro iuiH pcMOHTa 146 mm '©ecawwxVKcwxo^ 



35 



paouMpcHMH nnacTupfl rnanKHM KOHycoM c 
yrnoM nofltCMa o6pa3yioweH b 9-12^, KaK 



»»^./iw4\ \ ^TReTCTBver imaMCTpy Konyca-nyaHcoHa. 



cociaBJWCT 11 MM. B cpcHHCM ce^cHHM . (4>Hr,4) 
16 MM, y eojiMUcro ocHoaaHHH KOHyca .^- . ^ 
■ 28 MM- (<J)Hr . 5) . - • . :' vg^*^ 
yciaMOBKa nnacnaps b kojiokhc o6caflHi>ix 
Tpy6 ocymccTBJiJicTca nyrcM npoiarHBaHiw qe- 
pc3 Hero xcccTKon> KOHyca-nyaHcoHa 2 • 4»op- 
MwpyiomcM rofioBKK 1 (4)Hr. 2). 

B Hawie. B 6c3onopMOM 3) H. lacnw- . i/j^^-v- ,#--r-r-* - luenrnv 

• fncaf pacumpeHiw 



cooTBeiciByci muMcrpy KOHyca-nyaHcoio. 
■ <I>opMyna H3o6peTeHH» 

ycxpoHCTBo WIH peMOHia 06caiIHMX KOnOHH, 

cooepJKamee nonyw) unaMry c ynopoM, <t>opMM 
py»wy» ynpyiyw ronoBKy, xeciKHii Konyc- 



iiciynu nJiacwpH 54i»<D0UJ0i4 j^s^, ynopoM « Kun/v^" ../-" " "7". „ " 

emcv oecamoH TOT6M''8^Hpo. WM pHpoBaHHMM luiaciwpb. o I Ji H 1 a IP m e 



BOK B 9-12*" (<l>Hr.6). BnajWHM miacTupH 5 
npH JTOM iwoTHO npuncram k KaHaBKaM kd- 



nyjCM HCKJTOqCHittH aaiCJlHHHBaHllll" PCMOKTH 

DvcMOH KOJiOHHC KOHyca-nyaHCOHa, nocncAHMH 



•?.af*«>^c«eHHH-K xo«y' KOHycklio^coHajl. Bfnpowc:»^iiU«*M^,lK^^ P^-^' „ „^ 



- - v n^ncMeHMo- 55 di Meiinuero ocHOBawiw Konyca k BonbiucMy. , 

My paflHycy 7 apcMH nnei no flyre {^«c3- : "P"^'^^^^""'^,^,^^ Konyca-nyaHCOHa. a 
;) 6C3 o6pan,oro ncpcn.6a ^i '^^^^^ 

npefloTBpania<M oopaaoBaHMe HenomHMOB. SaTCM yron HawioHa oop y 




ro ociiofuimn Koiiyca nya!rL"c:i3 coryaBJiiiti 
35-40"*. . 

.vil * . . HcrOWHKH HH(tH>pMaUHH. 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2], 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The airn of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 



989038 
3 

the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35^-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9''-12'', increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12^ (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of aieas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35^-40''. The furrows of patch 5, straightened out by 
this section, turn sharply and at sucU an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40'' and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quahty of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less tfian 35^ does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35^-40^, after 
expansion of tlie patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig.l 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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